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(54) PRINTING PAPER HAVING IMPROVED WATER-ABSORPTION. NEWS PRINTING PAPER AND THEIR 
PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a printing paper, especially a news printing paper having balanced water-absorption, 
surface strength and peeling resistance by externally adding a specific water-absorption controlling composition 
to a base paper. 

CONSTITUTION: An anionic copolymer such as styrene/maleic acid, styrene/ acrylic acid or a-olefin/maleic 
acid copolymer produced by compolymerizing (A) a modified starch or starch, (B) at least one kind of water- 
soluble polyacrylamide selected from nonionic polyacrylamide, cationic polyacrylamide having tertiary amine or 
quaternary amine and ampholytic polyacrylamide and (C) a monomer having a 6-1 0C hydrophobic substituent 
and a monomer having carboxyl group or sulfo group at ratios of A:(B+C)=10:1 to 10:10 and B:C=40:60 to 60:40. 
The composition is applied to a base paper with a gate roll coater at a rate of 0.05-1 .0g/m2 per one surface to 
obtain a printing paper having a drop water-absorption (in conformity with Japan TAPPI No.3) of 15-150 sheets. 
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U >/:/ £ *J>s. Zs/T ?V X f-fr&m-S&ii £© 

7f"^XS; 3&fef>ftPVA. S#*>fl:PVA. 
T 5 K^IPVA, *W*^ttPVA, *;U*>^ 
^tt P V A tt £*© P V Affl ; > ') n Ctt«flt. 
7-;l^>«JHi. f h>«Jit. *vn>#Jj}i&£r©£«iJ 

30 

[0053] g7c. *^©ER*tt=i> h a-;U«lfi£iB5 

». *^«:^©^^®h-c. mrnm. imm> &m- 

[0054] 2fc»?8t?fflC^ifHEfJJ9lffl«/l«E«. ^7 
>F^JU-7 - (GP) . "9"— -ty (TM 
P) . -fe 3 •ir 3 ij)\/->'i)'l>~7'?j:£:<DjtJj~J3)l'J'\j\'y' (M 
P) . (KP> 

frr? (CP), *J«tVCn6©>'^l'^*^t?SDffi?&JiaS 
UTSfcfiSBiS.'f.rt/T' (DIP). *5£&fflg;JMi>>' 40 

SFS46g/m' feLh©H«©Jg^ ^©Miffi«. 
*®^«r+^-K:J#ort»5i^6n. * ft* 7 Hz 5, 
hEWJH#{C*jWSSb*{ceH-rS««©Tf^^fc. * 

js©n«*ra«ftc3«irs'iwtt«c«.». d i p© 
m&mitc-o^xit. £s©jbb ( o~ 100%) -cih^-t so 
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12 

ft«J:U„ &i£©D I P©iglH^{t;©jj£nA^-rS<b. 
30~70%©ffiH*Scfc 9 »S L/l^. 
[005 5] C(Dl?mEllBJ8lBHKttH:. sfcfiKt&CT. 

h*7-#>. $;i/i>. K-fb?* 

* ^O 2 S^x >X#K£tt»ttMKe £ ) tt £'©3S 

mmim ; # y r 9 v *r s f*w^ * y es.*r 
Aa-A3fij*»^. ***mmr»» sf/^-7>;> 

WW. ^5 y >«re&£©*WjifSEW : T 
2? y ;ur 5 F/7 3 yy^;urf 'J ;ur 3 F©ft*£$j 

U>**-y-^ F. T9VfrTS F/T?V)mi-bV? 

©IftSJ&i**#WL-CfeJ:l>. cn6©^?RI© 

EHiHtCEPMrt 4 60T*S!&S#&D . »S©»fM 
EPPJffliKm*©?ISS03^. ?IS»#^S. ffiO'^i*©^ 

[0056] cofmnraKmstt. wss-y^ 

[005 7] ^^©ER7Ktt©%M3n/cifSEPWffl» 

a. mm<Dmmwmmmm.mconm, ^s^bsik. 

fir^©®*143 > h n -;vffl^!gj5r^x^cc «fc 0 wm? 

[005 8] fflHE(IBiJffiiK©<fc 9 W^Xfi©II,>M 
©iffiffi©K*14©i¥ffi^rS ilt, 2 -z><Dj3&&%\ 6 ft 
Tt>3. 10©75^«. Japan TAPPI No. 33 CCigSBOft: 

to. **3&**^«:««3n4*r©ieiB*«se-r4* 

(«MA%) *wnrt*. 7k5 y 1 ^iTL, 

-S^fH (5#) M®^©7k?S©^M^*S'J«-rS^ffi 

?KSsfe-c». KJR^ra*sg<&o. mmn-m-vit, mm 

[005 9] ##HB©&7M£=i> h a-ju«uae»**« 
^S8Mce^-Cl0B>*> 6 600^Kt>7<: SJAt^BTiRTk 
i. Wao^ffir. Si4^*5 7 5~95S©ffiH-ceR7Kt4* 



(8) 

13 

&&&<D®m. sd»#©E£tfc. susta 
[0060] ©^©sissco^-aj. s*<Fp«c3fc«>6tt 

8reisf£~ i5o#©ffiB# i 9 W£ iA>eR*tt©*ig-c 

[0 0 6 1 ] *^©tR*14=i> hn-;UfflgS!gj« > -e 
©^fljfi*i0.05~ 1.0gr/m' (JtM*/c 0 ) ©ffiffl 10 

> h a -;U;fflj£maH-#ft^ y +- 

l.os/m 1 <fc«3i«< L-tfe, M 

©^fitJ, o.i~ o.5g/m' (JtB*;fc9) ©$5H 

iM£$©C *&frS«. ffHEflglJ/B 20 

[0 06 2]iIIiUB. X7'U*. M-n- 

cne.©3-^-©4!t?*>> y-hn-^n-^-, 

U-FB> F^ *y >^3-*-&£©SS3?M©3-£ 30 
«^S©=i-*-tcJ:SlfeX^SC«. MA 

#St-rs^x^©jj<> f («s*<5) cca-ears-a-s^ 
5£T?&.5©{c*tu *6*>(;»3fS©^mfi{ctBS-rs 
S©Jl$©K«tO-cn-^®«:jf^L. ^-© 
^R^Miffifc^rS^rSCt?*^. ^-©fc*. c©$g 
3f®n-*-K;«t«*SCrt4. *»K«*J:<JiHiaRffl 
K8BI4*!te(pi- SCi ifivm-Cfr 4. *»91®9rl9|E|lJH 

» M?';>^a-$-) £fflt>S©*5®mift-C£>S. 
[006 3] £/c> 2js:^Bj©tR7K14=i> h n 

©$»*£*£ <^«-r ■*>. -r&*>*>. ^awoiBWctta 

[0 0 6 4] 3-^r-CD^ ^>x^->Xifei'^^.4 

i. *»9!craKiJiiaiJWfflttrtt. y-ho-^a-*- so 
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Htt©.^>P). 3-^-tt, ^->vi/->n-^-*SM 
[006 5] -T&fr*,. *^©©7kttn> ha-;uM 
^fiJiio.os— l.og/m' ©iEffl-r. y— ho— — 

[0066] mwmmmu&m&s mffi<DmM#v$i-v 
<dj < y + - jb*kw -s c t i)mn~cs> z t § tix <, . 
tt»«HSJMare, -£©s»m#f# 6 n •*> <h t, o ®*xfc9$ 
^-wtttMLx, 4>it\,*mmvs KTk^^isjiS'i* 

[0067] * It, *%hj©^7K143 > h a — Jl'M^S'KJ 

fflwmmt$i<DW>Bi£{&$ia. o.4o~o.7o©®H{c*4c 

[006 8] *5H8©«*fta > h a-;U«|(Sigj«r^S 

^x6ft:Ji^ -?•©<}: J 5)^c-rDt^©7^•$->*n^<!:^<^f 

[0 069] *^Hj©ffPiEn»J^iK«> «*tt*JEl»l5 
H-C3> h p-;H"5 C i*5Djfgj5:cD-C. EUPJB#«:Sffl 

>i'^ci'©^-f>i'. 7k^L,^«Sffl©^^irtt©Sit^ 

[0070] mmLtc^^ic, mmtufflMmoy&mz. 
mmmmmoytm*: . ffpaEp»j«ttffl©j$^(casgffl 

T5Ci 4> 0 . RMK&ttS ER*tt© 
[0 07 1 ] *%W©®*ft3> h n-;Mfij#i2j£m> 
5 C 4 tt < . X£fe©Si& 4 ^ D a D«©igffi©EPPJffl 
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[0072] 

iambi wmmmm. ^Kmnwrnrnmsemc. 3 is, 

ft (Efc&A. B. fcitfC) *3E^i-rS©*143> 
05- l.og/m 1 ©ffifflCD^^fi^-C^fli-rSCi 

[0073] -eCDJIfiCCOtvCtt. ^SiftSStt. *7c 10 
[0074] *«9i©!R*fS=i > h O -Jl/ijflj&gj&i. H 

AM) . *»J:C«fc»C (&*ttg£WrST-*>1£* 

o . iKSiffl tctt*tt'< y +• - 6 n * © <t # 

20 

[0 07 5] jfc#A MfcIjR». 

t£/<y*-B©^K*te}iu *ra»fl[*^±s-a*» 

ft«. j£#Bfc<£D>X©2j£#©^-c&fT;iS<!:^;S. 

©«£I©i§^«J:9, fi£^B*iJ:C/C©^fflS^glM-r-5 

*J«fc!>*^Ctt. iaLfci^K, ^^>6«J)fe3>7'U 30 
y£>X£ff*)&U «R*&©I^±tCgF#L-C^6<bSt)ti 

(sfc*l£K£WT*T-*>t£*^i*fe*y v-> ^ 

[0 07 6] 

[£ttW] tTF. #f£HJ£. fciO'tb 

r. 

[007 7] <9rHHJMffltfl)^®K£> D I P 35SB. 
TMP302B, GP2035. KPlSfflOSte-CiB^WBU 
7 y zooKiaiSL/cil^/^^^u^y * - 

&86I£lOOOir0irin riMSU SP* 
43g/m J ©*-?-( X. -/-*U>y-©«rBBEpai«iR 
JWR*»fc. <j£SlR*ft = 5#) 

[0 07 8] <J5S»B©^fi8> 

[^fiSW 1 ] B - 1 ©^fiS (*7^*>£P AM) 
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;/i?;^^7i";i/-(' (7.8g) . 4(MTi")^T 
5 F*&?8 (168. 6g) . (300g) «r<±5i^. ^ 

A 1 (UOg ) . *i«fcO*M5g^7k^^ v y 

^Al%7k^S (2g) £jjn*. 85-C-C0.5 BSHJSloSti- 

^*pur > *y-7- (b - 1) zmc c©^y 

[007 9] [^fiSW)2] B-2©^jX (#**> 
14PAM) 

5/lf;W^7i")l/-h (I5.6g ) , 40%r^y;i/ 
T5 F*&?£ (I60.8g) , *5<fct>'7K (300g) £{±i£<^ 

gs^HmTeo'c^-cjjn^, *©iRic«K. mimr 

^i-JAlX*^ dog ) . *J«fcWffi5fcSWcJlW* h 
')fAl (2g) JfeJDit. 85"CT? 1 ^Slc;^^ 

fciPLr. #yv- (B-2) C©*y 
^-©M^StfH^BK, 727?fa)oft: <> 
[008 0] [^A9t3] B-3©^(*^*> 
ttPAM) 

5yyqf;W$7i");l'7 5 K (7.8g) . 40%Ti"J 
^7 5 F*^?S (168. 6g) . foj;!^* (300g) ?r{±ji 

S7>*-^ai%*m d5g ) . *5<kvmmm*m 
thvjAi %7mm ( 3g) ^fin^.^ ss-cr 3 mmm& 

^iflL/r. *'J7- (B-3) *mtc. c© 
!i<tj7-(Dii¥^iB, 220 Trrfc-o/c 
[008 1 ] [^JAM4] B-4©^fS (*?-^> 
ttPAM) 

jS(E?&af*f^fc0fO77^3{C, 80%^^Ti»n 
(I3g ) s 40%T * 'J 5 FtJc®?£ (I68.6g) . *iJ: 

CF* (300g) *fti&*. SBR»H»T6orc*-CDlffl!ia. . 
■e©SlSSf(C. jfflpfc&T^-^A 1 (lOg 

) . *$<t!>*ffiwsge*^y- hyfAi (2g) * 
an*. 85*criam5J£;*-ftfc?£. »9Lr. ^yv- 

(b-4) *ntc CO«)<>J?-©ll?Wl», 

6573T$> o tc. 

[008 2] [^fiSW5] B-5©^)S (MttPA 
M) 

■i )V*3risX.3-)Visjt f-Jl/sOisfoT "J> A 

^ F*Sffl? (22. 5g ) . 40%T^ yjUT 5 F*SffK (16 

Og) . 80%Ti";jUM*^ (4.5g) . *iJ;t>*7K (50g 

) *f±ii*. fiBRH:H«T60*C*Tftl«l«. *©-S)S 
iSSIMT^-^Al^*^ (lOg ) . fciO* 
ffiSSK**^- h y ^ A 1 %*^ffg (2g) «rttJ^., 85"C-C 
0.5 «fflSJ£S-efc«. MLt. (B-5) 
?:?f/c 0 C©^»;-7-©mSip^j^fi«, 
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[0083] [&f&M6] B-6©^fiS(WttPA 
M) 

F**S (22. 5g ) % 40%r^y;vr$ F*?g* (20 
0g) . fccfc!>*80%r^';^K*S« (3.5g) ftttii*. 

dog ) % totkvmfcwumi- b 

Wl*l%?mm (2g) WCCl.5 ^HSJSS 

f/ct, #£PLT, #"J^- (B-6) *ff/c 0 CCDtK 10 

[0 0 84] [^««7] B-7©M ffiSPA 
M) 

5 F:7*ufcVt^^;t^>^;UT>^~^ a^p^ K 

(23.6g ) % 40%T^y;l/T5 (200 
g) % *3>BWc«iS (4.0g) , (30g 

«KC, Mir>^^^Al%*M (log ) % 

saw*** h »; -? a i %ymm (2g) src-e 20 

lB*MJKJ£3i£fc«, te*PUT, ^'Jv- (B-7) * 

C- 1 : X^U> • 7M>^1^» 
C-2 : X^U> • 7 ^ U ^SWinft 



[0 08 5] [^JSRW8] 
ft (g§*7^*>t£PAM) ) 

5 F*»« (I77.8q) . *5 (300g) £<±iA#, ft 

*~*a 1 %*mt dog ) , fe<fcafffl«Bl**^ b V 

yj»i%7kim (2g) *jda, ss-cr mrastBs-if/c 

6 tf&pur, ^yv- (B-8) %ntc 0 cw;7 
-Ofifi^^S«, 857JT*ofc. 

[0 08 6 ] [^t50J9] B-9CD^>£ (7-*> 
I4PAM) 

(5.2g) , 40«7*y^7 5 F*»» (174.0 
g) , fcJ:^* (300g) *{±i&#, ffiftSWStTso'C* 

« (log ) , *<tC«E««l*«^ b "J A 1 

#yv- (B-9) £f#fc a co*»;^©iiw 

927rC<5o/c 0 
[008 7] (jflE^CCCOliT) JiE»CCCOlirtt. 

= 13000 

MM¥^J5W-fi = 39000 



C-3 : atU7-f> • vU^>MS: 
*c - 2©Kft«l«, 23or&& 0 
[0 0 8 8] <»rHBIJMffltfoHjB> 

-20] ftXWB : sk-20 

/e#:a->x*-*' (#0 m . ^6^«x-f;Wt 

(ffifi^ : PG-280/Penford Products Co.SJ) ) <D 30 
mtUC* f£#Bm<D# D7-(B»l-B-8)©» 
« % **VflE»Cfl|#y^- (C- l^C-8) ©«g« 

ffi 7 -15%) £i3KLfc 0 COifS*. UiK<D«fHEn 

[0 0 8 9] 8] I2^bW, *5<fc 

tf*©E£tfrC. jfeffiffi (H^T«S7-15%) «Mtt 

[0090] mmffl i -20, *j <tc;tt«« 1 -8 ©Sfffl 



MS^^S = 25000 

[009 1] * &flf*0Mffil5£ : ^>^;U ( 100cm 2 ) * 

S[*100mlCC*3RL. -ecD^CDlOml^rlf 
2N-4&M 2.5ml, 3-><b*y>A/3«*3R»* 

• &MfSt7lt&<DmM : Japan TAPPI No. 33 (m&\£<Dffi 

cD®*iig^^S) ^cigDr, ?TF7KS1 m i nee 

[0 0 9 2 ] 
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[^£#921-28] f!3CC^l,/tJ&9\ fecfc^Ol^it 

(S^rSS7-i5%) £ifSgL/c 0 cost 
rill/Co *&xf&, *^~#u>y~#M£tTt\ 

[0 09 3] [i:t!5WI9-14] ^3^U/c^, fc^ 
TOJ^) . *5cfcCmB3fflKB (FRT (Fiber rising 

test ) ) *a«sufc. *a>tt**«3cc^-r 0 50 



[0 095] • SJMHoaiS : Dynamic Absorption Tes 
ter 1100 CAT (Fibro ft*!) £r/!H>T, ST** 5 u 1 
"C 5 WkCDffittfl *»S L It. 

• * * 1J 3SK<D$'J^ : »f nEPMfflK« 4 X 6 crn^C 2 tSC 

wo aw, sfexffi*aa2o*c©*cc s it 

fifcu sokg/ cm 2 cDEE^-en— JWcMls* 25"C, 60 
%RKC24^P^MLfc 0 3X6 anCDMMFct UWfc 31 
•?99KIMrC. ?I^SB0iSS30rmi/min©^fr-CafJS^ 

»fHiaiJ9lfflllRr«, * vrt U5BlS#25.0g/3cm «T©i 

ft to ft ^ y » 7 ^ epjmkmkk: i * EP«*«©«aje, 

WO'FRT (Fiber rising test ) ©S95£*f7l\ 9H 
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m>*it¥XM (**) «) IfflEPBUBiK (HI 

PJffiff : 4X20cm) CC. EPEE:l5N/m. EPMSK : 6.0tn/s 
ec"Cjfen>Lfc. S^BSKfcWirJAO-^ifrBEPBWIi 
«tfiyjjm£|£©«lt©Al±# 0 . RRflkflrCil 

^ 3 



(12) 1$KI¥9 - 1 3 2 9 8 

22 

•SlffiSggB (FRT) 

i&fHEPgiJflaiffi*-5'^->^riPl{C, 300mmxifi35mti«:§j'9 
BXO, aS^fftgFIBR 1000 (Fibro system AB Si) 
*J8lr»T. — £EH (lm 1 ) (C*JWSia*{l©O.Uiin«t 

ffiS*fl»*«TCl,»iC£*ii*0"C«,»S. #3fe93©»rB8EP 
JWBtt"Ctt. lm 1 Sfc»)©^PlE^©»*S22<l«T© 
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Mid mmm2i(DWxmmmm 

M&mmSi= 0.45 WBKffift = 0. 57 



o.43 »S»«»=o.56. r$>^/Co 

tt*5, »/IWSJ^&©«IS«* JAPAN TAPPI NO. 30-79 

coo97] [mmm29] m<m® (sk-2o k b- 

B863-58960^*BBtt») ) *»»IU &ffitt£BIHL 
a-;l/fXF3-^-r, ^X2jS300m/minr^X^ 

m&tt : A : B : C : »J»Sll=iO : 2 : 2 : 0.25 
*£^S:0.30q/m 2 % : 8l»\ *^^y«t*:i 

4.0q/3cm 

^ffi^SA : m gl®?£gB : 16 
[0 0 9 8 ] [J8S6W30] ttfbfttt (SK-20 ) % B- 



40 



50 



CD 0 E^Jfc : A : B : C = 10 : l : l) ±«jffi (J* 
ft: 78q/m 2 , ^TkS: 9#) % RzKCC, y-hPWP 
fXF^-^t ^XiSg300m/minr^XU/c o *&X 

WJSM : 0.32q/m 2 % KtK®=82# 
[009 9] [*»«31] KfUBB (SK-20 ) . B - 

£>o E^Jfc : A : B : C = io: 2 : 2) 4, ±Mffi W 
M: 78q/m 2 , IBWcffi: 9#) Cc, y-hcz-;U-rXh 
n-^-T v ^Xag300m/nrinr*^XU/c o *£Xf&, X 

u>#-#yi*fr o/Co 
afe^S : o.40q/m 2 . ®*^= noU 

[0100] [JtK«15] RfURffl (SK-20 ) , B- 
9, *j«feCfC- 13^6JSS4«» (i:b$5W9-Cffi^U/c4> 
CD 0 ie^irb : A : B : C = 10: 5: 5) ±«R W 
S: 78q/m 2 . ©7KS: S*) CC V ^-hn-;UT"^h 
=3-^-"C, ^XMg300m/minTi£XL/c o ^Xf^ s ^ 
-^•-^7 U > y-«H*£ff /Co 
^fi: 0.30q/m 2 , ®7>C^= 

[0101] 



(13) 

23 



#P§¥9 - 1 3 2 9 8 

24 

£tt. tm©«Bfc ei «:*•). NBC 



cnysmm VzYr m& 



